Reduction in intracellular calcium levels inhibits myoblast differentiation.
In myocytes, calcium plays an important role in intracellular signaling and contraction. However, the ability of calcium to modulate the differentiation of striated muscle cells is poorly understood. To examine this issue we studied C2C12 cells, which is a myoblast cell line that differentiates in vitro. First, we observed that the L-type calcium channel blockers nifedipine and verapamil effectively inhibited electrically induced calcium transients. Next, C2C12 cells were exposed to these agents during conditions that induce myocyte differentiation. In the presence of nifedipine and verapamil, myoblasts failed to form myotubes. Dantrolene and thapsigargin, which decrease intracellular calcium by different mechanisms, also inhibited differentiation. In addition, nifedipine and verapamil inhibited the expression of myosin heavy chain and myogenin, two markers of skeletal myoblast differentiation. In contrast, levels of the transcriptional factor Myf5, which is expressed in undifferentiated myoblasts, did not decline. Calcium channel blockade also prevented the expression of a reporter driven by the skeletal muscle alpha-actin promoter. These data demonstrate that lowering intracellular calcium levels inhibits the differentiation of skeletal myoblasts into mature myotubes.